Differential effects of tranylcypromine and imidazole on mammary carcinogenesis in rats fed low and high fat diets.
Neoplastic development in the rat mammary gland can be suppressed by inhibition of the activity of several enzymes involved in eicosanoid biosynthesis. In order to investigate the potential utility of prostacyclin and thromboxane synthetases as targets for mammary cancer chemoprevention, experiments were conducted to determine the influence of tranylcypromine (TCP), an inhibitor of prostacyclin synthetase, and imidazole (IMI), an inhibitor of thromboxane synthetase, on mammary carcinogenesis induced in rats by N-methyl-N-nitrosourea. Fifty-day-old female Sprague-Dawley [Hsd:SD(BR)] rats received a single s.c. dose of 0 or 40 mg of N-methyl-N-nitrosourea per kg of body weight. Beginning 7 days after carcinogen administration, groups of rats were fed isoenergetic, casein-based diets containing 3 or 20% corn oil (w/w), supplemented with (per kg of diet) 10 mg of TCP, 1000 mg of IMI, or sucrose carrier only. TCP reduced mammary carcinoma multiplicity in rats fed the 20% corn oil diet, but had no effect in rats fed the diet containing 3% fat. By contrast, supplementation with IMI increased mammary cancer incidence in the group fed the 20% fat diet and increased carcinoma multiplicity in the 3% fat group to the levels seen in rats fed the 20% fat diet. These data suggest that inhibition of prostacyclin synthetase, but not thromboxane synthetase, may present a useful mechanism for mammary cancer chemoprevention in animals consuming a diet high in fat. Furthermore, the differential effects of TCP and IMI in rats fed low and high fat diets suggest that the action of dietary fat in mammary cancer induction may involve influences on the arachidonic acid cascade.